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Aqueous extracts of plant-derived smoke promote seed germina~ 
ti on. Two commercial smoke food flavourants were tested for their 
abili ty to stimulate seed germination. Both extracts promoted ger-
mination or light-sens itive Grand Rapids lettuce seeds. One com-
mercial food flavourant, Smoke Liquid Concentrate 94725, and an 
aqueous s moke exlract of Themeda triandra were subjected to 
bioassay-guided fractionation. Purification steps included semi-
preparalive HPLC, !wO TLC syslems and analylical HPLC . Each 
purification step was monitored using the lettuce seed bioassay 
and biologically active rractions were pooled for further fractiona~ 
tion. After each step, biologica l activity was found in the same frac~ 
lions for both the commercial smoke extract and the T. triandra 
extract, indicating that they possibly contain the same active com~ 
pound(s) . 
Keywords: Food flavouring, fract ionation, seed germination, 
smoke extract. 
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Smoke and aqueous smoke ex tracts have been shown to stimulate 
seed ge rmination in bmh fire~dependent (De Lange & Boucher 
1990; Baxle r er al 1994; Brown 1993; B rown er al. 1993) and 
non-fire dependent plant species (Drewes ef al. 1995; Thomas & 
van Staden 1995). The use of smoke extracts may therefore find a 
wide application both commercially and in conservation of 
difficulHo-germinate species. It is at present not known what the 
active compound(s) in smoke is, nor is the mechanism known by 
which smoke acts. It has been suggested that the acti vity of 
smoke is due to the presence of ammonia or ethylene (van der 
Vente r & Este rhuizen 1988), or to oclanoic acid (Sullcliffe & 
Whitehead 1995), but studies using light-sensi tve lettuce seeds 
have indicated that neither of these compounds can account for 
the promoting effect of smoke extracts on lettuce seed germina-
tion (van Siaden ef al. 1995c, Jager ef a1. 1996a). 
It has previously been shown that almost all aqueuos smoke 
ex tracts generated from a wide range of plant species promoted 
germination of Themeda lriandra seeds (Baxter el at. 1995). In 
Ihis communication we invest igated the effects of commercial 
smoke extracts used as food fl avouranlS on the germination of 
light-sensitive lettuce seed. 
Two commercial food flavourants, Smoke Liquid Flavor 
94275 (SLF 94275) and pyroligneous acid ex-euca lyptus wood 
621053, were obtained from Haarmen and Reimer SA Pty Ltd. A 
dilution seri es of each extrac t was assayed using the Grand Rap-
ids lettuce seed bioassay (Drewes et at. 1995) to test it s ability to 
promote seed germination. T he ex~eucal y ptus 621053 extract 
promoted seed germination at dilutions of I : 10 000 to 1: 
I 000 000 and the SLF 94275 exlract at dilutions of I: 100 000 to 
I : I 000000 (Figure I). BOlh extracts showed inhibition of ger-
mination at high concentrations (1: I 000 dilution). This is in 
agreement with the work of Drewes et ai. (1995) and van Staden 
et (If. (1 995b) who found that aqueous smoke ex tract of Themeda 
tricmdra was inhibitory in high concentrations, but promoted 
seed germination at more dilute concentrations. 
The SLC 94275 eXlracl was pu rifi ed by bioassay-guided frac-
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Figure 1 Germination of Grand Rapids lettuce seeds following application of a series of dilutions of (A) Smoke Liquid Concentrate 94725 
and (B) pyroligneous acid ex-eucalyptus wood 621053 extract. Control: standard T. triandra smoke extract diluted 1:1000 (Drewes et al. 
1995). 
tionation using the procedures outlined by van Staden et a/. 
(1995a). A standard Themeda triandra aqueous smoke extract 
was subjected to liquid- liquid partition (van Staden et (II. 1995a) 
and then processed in the same way as the SLC 94275 extrac£. 
The two extracts were applied [Q Sep-pak CI8 canriges (Waters) 
and eluted with 30% methanol. The biological activity deter-
mined using the lettuce seed bioassay (Drewes et af. 1995) was 
retained in the extracts which were taken to dryness, redissolved 
in methanol and subjected to semi-preparative HPLC as 
described by van Staden el at. (1995a). Fifty 2.5-ml fractions 
were collected. Biologically active fractions (fraction 26-46) 
were combined. The pooled fractions of each extract were taken 
to dryness, redissolved and applied to Merck Silica gel 60 F25~ 
TLC plates which were developed using butanol: ammonia:water 
6:2: 1 (upper phase). The plates were divided into 10 R f fractions 
(i.e. the distance travelled by the eluent divided by 10) and the 
silica gel scraped off and applied directly to the lettuce seed bio-
assay by placing the silica gel between the two layers of filter 
paper. Biological activity was associated with RJ fractions 8 and 
9. The silica gel from these fractions from each extract was 
eluted with methanol, the extracts dried down and then applied to 
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Figure 2 Germination of Grand Rapids lettuce seeds following 
application of fractions derived by analytical HPLC of Smoke Liquid 
Concentrate 94275. One ~I (_) and 10 ~l (0) of HPLC fractions were 
tested. Control germination (as in Figure 1) was 15.2 ± 7.2%. 
new TLC plates. The plates were developed using benzene:ace-
tone 4: J. Biological activity for both extracts was found in Rr 
fraction 7. The two methanolic extracts of silica gel from Rr frac-
tion 7 were taken to dryness, redissolved and fractionated by ana-
lytic HPLC (van Staden ef al. 1995a). Fifty I-ml fractions were 
collected and assayed for activity using the lettuce seed bioassay. 
Activity was found in fractions 14--19 for the SLC 94275 extract 
(Figure 2) and in fractions 12- 18 for the T. triandra extract. 
After each step in the fractionation procedure of the SLC 
94275 and T. triandm smoke extract, biological activity was 
detected in the same fractions. This indicates that the two 
extracts probably contain the same active compound(s). 
It has been suggested that the active compound(s) in plant-
derived smoke originate from components which occur com-
monly in many plants (Baxter et ai. 1995), these active com-
pound(s) probably being heat break-down products of cellulose 
or hemicellulose (Keeley & Pizzorno 1986; Jager el al. 1996b). 
This study has identified easily obtainable commercial smoke 
extracts which can be applied in the horticultural industry or used 
for germination of seed for conservation purposes. 
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